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14 Claims. (Cl. 180-6.5) 

This invention relates to improvements in invalid car 
riages. 

It is an object of the present invention to provide an 
improved invalid carriage which shall be capable of travel 
ing on a level surface and on stairs. 
According to the invention, an invalid carriage com 

prises a platform, a separate endless track disposed on 
each of two sides of the platform, a set of track guiding 
wheels associated with each track and comprising at least 
a first platform supporting wheel, a second platform Sup 
porting wheel disposed rearwardly of said first wheel and 
a third wheel disposed forwardly and upwardly of said 
first wheel, said first, second and third wheels being in 
fixed positions relative to each other during travel of the 
carriage, and means for Supporting each track between 
said first and third wheels. 
The platform, which can form part of a chair or support 

a seat or chair is advantageously pivotally mounted on the 
first wheels and is supported on the second wheels by 
means of a lifting device, for example a scissors or lazy 
tongs. When the carriage travels up and down a staircase, 
the lazy tongs are so extended that the platform is con 
stantly located in a horizontal plane. 
According to one embodiment of the invention, the 

drive of the vehicle on a level surface and on stairs is 
effected by means of manually operable means such as a 
hand crank, the driving movement of which is transmitted 
to one of the first and second wheels in each set. In 
addition, a gearing is provided which can bring the hand 
crank into driving connection with the lifting lazy tongs 
for the platform. Depending on the position of the plat 
form when traveling on stairs, the gearing can be so ad 
justed on movement of the hand crank that the lifting 
lazy tongs are either extended or lowered. 

Naturally, the adjustment of the platform to the hori 
Zontal offers the greatest source of error. According to 
a further feature of the invention, in order to ensure com 
plete safety in this connection, the adjustment of the 
gearing for actuating the lifting lazy tongs is effected 
through an electrical control circuit. The platform carries 
mercury switches which, on displacement of the platform 
out of the horizontal, energize electromagnetic means 
according to the attitude of the platform to cause a trans 
mission shaft to the gearing for the lifting lazy tongs to 
be brought into engagement in one driving direction or 
the other or to maintain it in the neutral position. 

In order to render it possible to turn the carriage, for 
example on a staircase landing, there is arranged on both 
sides of the platform a lowerable turning device which 
includes a rotary buffer and a turning roiler which can 
be lowered into engagement with the ground to relieve 
the load on one of the endless tracks so that the drive 
continues to be transmitted only to the other endless track. 
in this way, the vehicle is turned. 
According to another feature of the invention, it is 

proposed to provide a chair having its back pointing in 
the direction of travel when climbing up stairs and which 
is pivotally mounted so as to maintain a substantially level 
attitude. The chair may be carried on a frame which is 
so designed that the entire carriage can be folded together 
to reduce its longitudinal dimensions. 
The drive to the carriage may be produced by the pa 

tient, namely by way of single-armed laterally mounted 
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2 
levers which transmit the driving movement to a driving 
axle by way of freewheel couplings. 

Adjustment of the chair seat to the horizontal may be 
effected automatically utilizing the driving force exerted 
on the levers. As gearing elements for the transmission 
of the driving force to the endless tracks for traveling on 
level ground there is provided a chain drive having a 
relatively large transmission ratio, while, for traveling on 
stairs, a worm drive having a small transmission ratio or 
reduction is provided. An adjusting lever for traveling 
on level ground or on a staircase establishes the particular 
driving connection required. The gearing is so designed 
that, when traveling on stairs, the driving axle is driven 
as a whole, i.e. the drive is transmitted in common to 
both driving wheels. On changing over to road travel on 
the other hand, the drive is transmitted separately by the 
levers to each side of the vehicle. 

Instead of the manual drive to the carriage it is possible 
to provide an electric motor which, when the vehicle 
travels on stairs, is connected to the supply mains and 
drives the carriage. Furthermore, it is possible to pro 
vide three electric motors operated independently of one 
another, one of which is allocated to each one of the 
sides of the vehicle, while the third electric motor provides 
for the adjustment of the platform or the chair into the 
horizontal position. Advantageously, a feeler which can 
be operated by the patient is provided, said feeler switch 
ing on the electric motor and interrupting the supply of 
current when the patient removes his hand from the 
feeler. 

According to a further proposal of the invention, in 
addition to the endless tracks, conventional wheels are 
provided as moving elements and, when required, i.e. 
during travel on the road, can be extended downwardly 
relative to the vehicle frame and the endless tracks. 
According to another feature of the invention, the two 

sides of the vehicle are connected to one another by way of horizontally arranged lazy tongs which permit a reduc 
tion of the width of the vehicle without the seat or chair 
being lifted in the process. This alteration of the vehicle 
width can be effected by the patient himself sitting on 
the chair. 
Some embodiments of the present invention will now 

be described by way of example, reference being made 
to the accompanying drawings in which: 
FIG. 1 is a diagrammatic side view of an invalid 

Carriage; 
FIG. 2 is a diagrammatic front view of the carriage 

of FIG. 1; 
FIG. 3 is a view similar to that of FIG. 2 showing a platform of the carriage in a displaced position; 
FIGS. 4, 5, 6, and 7 are diagrammatic representations 

of the essential structural elements of the carriage of 
FIG. 1 at various stages when traveling on stairs; 

FIG. 8 shows a detail of the carriage in diagrammatic 
plan view; 

FIG. 9 shows an electrical control circuit for adjusting 
the platform of the carriage; 
FIG. 10 is a view similar to that of FIG. 1 illustrating 

an alternative embodiment of the invention; 
F.G. 11 shows the embodiment illustrated in FIG. 10 

when traveling on stairs; 
FIG. 12 shows the embodiment illustrated in FIGS. 

10 and 11 in a folded condition when the carriage is 
traveling on a level surface; 

FIG. 13 is a diagrammatic view of a foldable carriag 
frame in condition for traveling on stairs; 
FIG. 14 illustrates the foldable carriage frame of FIG. 

13 in condition for travel on the road or other relatively 
level surface; 

FIG. 15 shows the gearing of the carriage in diagram 
matic plan view; 
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FIGS. 16 and 17 show details of the gearing of FIG. 
15, FIG. 17 being partially in section; 
FIG. 18 is a circuit diagram of an electrical control 

System for the gearing of FIGS. 15, 16 and 17; 
FIG. 19 illustrates a detail of the gearing in side eleva 

tion; 
; FIG.20 is a sectional detail of the gearing according 
to FIGS. 15 and 19; 

FIG. 21 shows an example of a carriage according to 
the invention having road wheels which are capable of 
being extended; 
FIG.22 shows an example of a carriage according 

to the invention in which the width of the carriage is 
variable in the transverse direction. 
The example illustrated in FIGS. 1 to 9 relates to a basic 

form of the invalid carriage. In this embodiment a sub 
stantially flat horizontal platform 1 is provided on each 
of two opposed sides with an endless track 2 extending 
over wheels 4, 5, 6 and 7, the wheels 4 being the driven 
wheels. The wheels 4, 5 and 6 are arranged in fixed 
relative positions to one another, while the wheels 7 are 
radially displaceable against the pressure of a spiral spring 
31 for the purpose of maintaining the tension of the 
endless track 2. The wheels 5 are mounted on links 5a 
pivoted to the shaft 3. Rollers 8 are also provided to 
Support a portion of the endless track 2 and may be 
journaled on brackets 8a as shown on FIG. 10. The 
various positions of the wheels 5 and the tensioning wheels 
7 which are possible when the vehicle is traveling on a 
staircase (owing to the deformations of the endless tracks) 
are illustrated diagrammatically in FIGS. 4 to 7. The 
original positions of the displaced wheels 7 are shown in 
FIGS. 6 and 7 in dash lines 7a. 

In the embodiment illustrated in FIGS. 1 to 8, the 
carriage is driven manually by rotation of a crank 9, 
the motion being transmitted through a gearing 16 to a 
driving shaft 3 and thence to driving wheels 4. 

In order to enable the platform 1 to be maintained 
in a horizontal position while the carriage is traveling on 
stairs, the platform is mounted pivotally by its forward 
end on the driving shaft 3, and its opposite end is carried 
on a pair of extensible lazy tongs 15 mounted on an axle 
40 connecting the wheels 6, the axle 40 being downwardly 
offset (FIGS. 2 and 3) to accommodate the lazy tongs 
15 which are operable by the crank 9. As can be 
seen in FIG. 8, a driving rod 32 extends from the gearing 
10 to a second gearing 12. The driving rod 32 carries 
a bevel gear 33 at its front end in mesh with a bevel gear 
34 mounted on the driving shaft 3. The driving rod 32 
is rotatably supported in a bearing 35 in the immediate 
vicinity of the gearing 10. The other end of the driving 
rod 32 is provided with a bevel gear 36 which can 
selectively be brought into engagement with either one 
of bevel gears 37 and 38 carried on a spindle 14 extending 
at right angles to the driving rod 32 for the purpose of 
controlling the lazy tongs 15. The spindle 14 may have 
right and left-hand threads coacting with the upper ends 
of the lazy tongs 15 for this purpose. The driving rod 
32 is provided in the vicinity of the bearing 35 with an 
articulation 39 about which that end of the driving rod 32 
which is provided with the bevel gear 36 can be swung 
by means of a shift lever 11 to bring the bevel gear 36 
either into engagement with the bevel gear 37 or the bevel 
gear 38 or to cause it to assume a neutral position between 
the bevel gears 37 and 38. The transmission of the move 
ments of the shift lever 11 to the driving rod 32 is effected 
with the inter-position of an elbow lever. Rotation of 
the spindle 4 in one direction results in a raising of the 
platform and rotation of the spindle 14 in the opposite 
direction results in a lowering of the platform. In this 
example, adjustment of the position of the platform is 
left to the patient seated on the platform, but in many 
cases, this is not desirable as the patient may be unable, 
owing to physical impediment, to carry out the adjustment 
of the platform himself, For this reason, according to 
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a further feature of the invention, an electrical control 
circuit is provided which regulates the movements of the 
lazy tongs 15 automatically. The circuit diagram of this 
electrical control system is illustrated in FIG. 9. The 
electrical control system includes a battery 22 and is 
energized by closing a main switch 20, a pilot lamp 2 
being provided to indicate the state of the circuit. The 
platform 1 carries three mercury switches 23, 25, and 27 
respectively associated with electromagnets 24, 26, 28 
and arranged to energize the associated electromagnet in 
accordance with the attitude of the platform 1 to control 
the position of a metal block 29 carried on the driving 
rod 32 and hence to control the rotation of the spindle 14. 
When the platform 1 is in the horizontal position, the 

Switch 23 is operative to energize the electromagnet 24 
and hold the metal block 29 and the driving rod 32 in 
the neutral or central position in which no drive is 
imparted to the spindle 14 and hence to the lazy tongs. If 
a change in the inclination of the platform 1 is sensed 
by the switches 23, 25 and 27 due, for example to the 
carriage moving from a level surface on to a staircase or 
from a staircase to a level surface, then one or other of 
the switches 25 and 27 is operative to energize its asso 
ciated electromagnet and attract the metal block 29 
together with the driving rod 32 away from the neutral 
position to one side or the other and cause the bevel 
gear 36 to engage either the bevel gear 37 or the bevel 
gear 38 to rotate the spindle 14 and vary the height of lazy 
tongs 15 in the sense to return the platform to the hori 
zontal position when the electromagnet 26 or 28 is de 
energized and the electromagnet 24 is energized. Thus, 
the platform 1 is maintained automatically by the control 
circuit in a substantially horizontal attitude. This control 
can also be produced in like manner by the patient himself 
by means of the shift lever 11 already described. In this 
connection, for operating the shift lever 11, the various 
positions, namely for raising or lowering of the platform 
and the neutral central position, are indicated visibly by 
a label or legend. 
FIGS. 4 to 7 illustrate diagrammatically the configura 

tion of the endless track and the relative positions of the 
wheels and the platform when the vehicle is traveling 

' first on a level surface approaching a staircase, then on 
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a staircase and finally leaving the staircase for a level 
surface. As already stressed, the wheels 4, 5, 6 are 
arranged in fixed relative positions with respect to one 
another. When traveling on a level surface (FIG. 4), 
the wheels 4 and 6 rest with the profiled endless track 
2 on the level surface, whereas the wheel 5 overhangs at 
the front and is raised with respect to the level surface, 
at an acute angle which must be smaller than the pitch 
angle or angle of inclination of the staircase. At this 
stage of the movement of the vehicle each of the two 
sets of four wheels forms, with the associated endless 
track 2, a parallelogram. In the region between the 
front wheels 4 and 5 there are provided on the inside of 
the endless tracks. 2, rigidly mounted pressure rollers 8 
which prevent any deformation of the endless tracks 2 
in this section. This precaution is important when the 
front end of the vehicle is traveling over a step of the 
staircase, as indicated by way of example in FIGS. 5 and 
6. In this process the endless track is intended not to be 
excessively deformed by the sharp edge of the step, but the 
contour of the endless track is intended to grip the edge, 
so that the front end is lifted away over the step. 

In the second stage (FIG. 5), the wheel 5 and also the 
driving wheel 4 have moved over the first step. 41 and the 
endless track is resting against the edges of the next step 
42 in the region between the wheels 4 and 5. Owing to 
the unvarying relationship between the wheels 4 and 6, the 
entire vehicle has thus been moved out of the horizontal 
starting position into an inclined one. In the platform, 
this movement has simultaneously been compensated for 
by a corresponding raising of the lazy tongs 15. 
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FIG. 6 shows a further stage when the vehicle is travel 
ing on a staircase, namely a stage in which that section 
of the endless track which is located between the wheels 
4 and 6 is also resting on the stairs. This part, however, 
is deformable, so that there is an inwardly directed deflec 
tion of the endless track by the steps. The resulting 
change in the peripheral length of the track 2 is compen 
sated by a radial displacement of the wheel 7 inwardly 
against the pressure of the spring 31. The normal initial 
position of the wheel 7 is illustrated in dash lines 7a in 
FIGS. 6 and 7. In the stage illustrated in FIG. 6, the 
entire vehicle adopts the most marked inclination. The 
platform 1 is, however, maintained substantially horizon 
tal by the lazy tongs 15, these being pivotally connected to 
the platform 1 and to the axle 40 to take up any change 
in the horizontal spacing between the axes of the wheels 
4 and 6, due to the inclined attitude adopted by the 
carriage. 

Finally, FIG. 7 shows the stage in which the vehicle is 
leaving the staircase and is swinging back into the hori 
Zontal again. Owing to the flexibility of the endless track 
2 between the wheels 4 and 6, a sudden tipping of the 
vehicle is prevented when traveling over the last stair 
step edge. The lazy tongs 15 are slowly retracted again 
at the same time. 
The individual stages illustrated in FIGS. 4 to 7 for an 

upwardly directed traveling movement on a staircase are 
reproduced in the same way on downward travel, since 
the carriage travels downward in the same position, i.e. 
without being turned. In the process, the patient sits on 
the platform fundamentally with his back to the stairs. 
The gearing 10 is equipped with a self-locking worm 
drive (not shown) which prevents any unintentional 
downward travel of the vehicle. Furthermore, the gear 
ing 10 is so designed that, by provision of a suitable 
change-over device (not shown), the same direction of 
rotation of the crank 9 is operative for upward travel and 
downward travel. 

In order to be able to turn the carriage during travel, 
for example on the landing of a staircase, there is pro 
vided on both sides of the platform 1 a lifting device com 
prising a rigid frame 43 having at one end adjacent the 
wheel 4a rotary buffer 8 adjacent the wheel 4 and at 
the other end a turning roller 19 adjacent the wheel 6. A 
separate lever 17 is associated with each frame 43 and 
is pivotally mounted on the carriage. Each lever 17 
carries a skid 44 arranged to engage its associated frame 
43 as the lever 17 is swung, which operation of the lever 
moves the frame 43 downwardly relative to the carriage 
and relieve to the load on the associated endless track 2, 
the associated rotary buffer 18 and turning roller 19 then 
resting on the ground. Continuation of the driving 
movement by means of the crank 9 causes only one end 
less track 2 to be effective so that the carriage turns about 
that rotary buffer 18 resting on the ground, the rear end, 
bearing on the turning roller 19, following the movement. 
By means of this device the vehicle can turn practically 
speaking on the spot. 
The carriage described above requires the patient to 

be lifted or pushed on to the platform 1 with the aid of 
a special additional chair, for example a bath chair. In 
the example illustrated in FIGS. 10 to 19, instead of the 
platform 1, a suitable chair 101 is secured to the vehicle 
frame, in such manner that during upward travel on a 
staircase the back 180 points in the direction of travel, 
i.e. the patient sits with his back to the staircase. The 
chair 101 is mounted pivotally by the edge located below 
the back 180 thereof on the driving axle 3 of the driving 
wheel 4 in a manner similar to the platform 1 of the 
previous example and its opposite or front edge is sup 
ported in such manner as to enable the chair to be pivoted 
about the rear edge supported on the driving axle 3 to 
maintain the chair level. Although the lifting tongs 
15 of the previous example could be employed for this 
purpose, the supporting or lifting device of this example 
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6 
comprises a separate chain 115 on each side of the chair 
which chain is in engagement with two chain wheels 41 
and 142 mounted on the chair frame. The ends of each 
chain 115 are attached to a rigid frame 100 of the vehicle, 
one end being shown attached at 155 and the other end 
being connected thereto through a spring 143 in the 
vicinity of the wheel 6, the spring 143 serving to maintain 
the tension of the chain 115. The adjustment in height 
of the front edge of the chair relative to the carriage is 
effected by a drive to the chain wheel 141, the associated 
gearing being illustrated in detail in FIGS. 15 and 16 
and being described more fully hereinafter. 
The example illustrated in FIGS. 10 to 21 has the ad 

vantage over the example illustrated in FIGS. 1 to 9 in 
that it is capable of being folded to occupy a smaller 
floor space when traveling over a level surface. 
To this end, the carriage frame 150 assumes the con 

figuration illustrated in FIGS. 10 and 11 when traveling 
on a staircase and the configuration illustrated in FIG. 
12 when traveling on a level surface. The form of the 
frame 150, which may advantageously consist of flat 
bars, is particularly clear from FIGS. 10, 12, 13 and 14. 
The wheels 6 and 7 are connected by a bar 183 and the 
wheel 5 is pivotally connected to the bar 183 in the 
vicinity of the wheel 7 by a further bar 181. The tubular 
frame 60 of the carriage is pivotally connected to the 
bar 83 as shown at 184. 
The pivoting movements carried out by the individual 

structural parts of the frame 150 in the frame from the 
configuration shown in FiG. 10 to that shown in FIG. 12 
are illustrated in the folding diagrams of FIGS. 13 and 
14. In these views, substantially only those parts of the 
frame which are important for the folding of the car 
riage in the longitudinal direction are illustrated. The 
frame 150 is shown in double lines, while the rigid frame 
100 is slightly altered in form in this selected embodi 
ment with respect to the tubular frame of FIGS. 11 and 
12. The rigid frame 100 is supported at one end on the 
driving axle 3 of the wheel 4, so that the wheel 4 re 
mains in a fixed position relative to the rigid frame 100. 

It is an essential prerequisite for the foldability of the 
frame 150 that the sum of the distances between the axes 
of adjacent wheels 4, 5, 7 and 6 should always remain 
substantially constant so that the endless track 2 may 
be maintained under tension. To this end, the wheel 
7 is mounted on a swingable arm 201 pivotally mounted 
on the bar 183 of the frame 150. The wheel 7 is car 
ried on an axle 202 which is mounted on the arm 201 
so that it can be shifted longitudinally of the latter. The 
spacing between the axle 202 and the pivot point of the 
Swinging arm 201 on the bar 183 is determined by a 
two-legged spring 31 which thereby also holds the end 
less track 2 under tension. The bars of the vehicle frame 
150 connecting the four wheels 4, 5, 6 and 7 are articu 
lated to one another. 
The folding of the frame 150 can be carried out by 

the patient with the aid of a rigid change-over lever 203 
mounted on the bar 183. Actuation of this lever 203 
initiates a swinging movement of the bar 183 about the 
pivot 184, whereby the distance between the wheels 4 
and 6 is shortened and the wheel 5 is raised in such 
manner that it is located approximately above the wheel 
4. The wheel 7 has likewise been raised and in this 
process has been shifted on the swinging arm 20 to 
wards the pivot point of the latter against the tension of 
the spring 31. FIG. 14 shows the folded form of the 
vehicle frame. The distance between the wheels 4 and 6 
has been shortened and the distance between the wheels 
4 and 5 has remained the same and likewise the distance 
between the wheels 6 and 7. The shortening between the 
wheels 4 and 6 has been compensated by a lengthening 
of the distance between the wheels 5 and 7. 

In the embodiment illustrated in FIGS. 10 to 19, the 
drive of the vehicle is carried out manually by the patient. 
However, as shown in FIGS. 10, 11 and 12 and 15, a 
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driving lever 109 is provided on both sides of the chair 
instead of a crank. To and fro driving movements of 
this lever 109 are transmitted to the carriage by way of a 
suitable freewheel coupling 13. The freewheel coupling 
at the lower end of the driving lever 109 is shown in 
FIG. 15 together with the entire gearing and is designed 
to transmit in known manner a driving force to the 
gearing 110 for reciprocating movements of the lever 
109 in only one direction of movement. The coupling 
113 includes, in effect, two free-wheel couplings either 
one of which can be optionally selected by axial rotation 
of the driving lever 109 to transmit the drive to the 
gearing 110 to obtain either forward or rearward motion 
of the carriage. As shown in FIGS. 10-12, the gearing 
110 is arranged in the vicinity of the wheel 4 in a hous 
ing connected to the frame of the chair 101. In this 
way, the gearing 110 remains, together with the driving 
levers 109 at a constant height relative to the chair 101. 

In order economically to utilize the driving force 
exerted on the levers 109 by the patient both for travel 
on a staircase and on a road or other level surface, dif 
ferent transmission ratios are provided for traveling on 
stairs and for traveling on the road. When traveling on 
the road, the driving movement of the levers 109 is 
transmitted by way of a chain wheel 133 through a chain 
134 to another chain wheel 132. The chainwheel 132 is 
mounted on a shaft 157. The shaft 157, which forms 
the main driving shaft of the gearing, consists of two 
parts 157, and 157 which are located symmetrically with 
respect to the longitudinal central axis of the vehicle. 
At the outer ends of the parts of the shaft 157 there 
are arranged chain wheels 132. At the adjacent inner 
ends of the shaft parts are mounted freely rotatable chain 
wheels 33. The driving force exerted on the shaft 57 
is transmitted by way of these chain wheels 133 through 
further chains 134 to further chain wheels 132' mounted 
on the axles 3 of the wheels 4 and thereby to the wheels 4. 

For road travel, the arrangement is such that a distance 
of 0.75 to 1.00 metre is covered with every movement of 
the lever 109, depending on the size of the chain wheels 
employed whereas, for traveling on a staircase, a trans 
mission ratio is provided which gives an upward or down 
ward movement of 5-8 cm. for every movement of the 
lever 109. To make this different driving ratio for stair 
and road travel possible, before commencement of stair 
travel or before commencement of road travel an auto 
matic change-over and control device for the gearing 
is provided and is described in detail hereinafter. This 
device is actuated by means of a pivotally mounted 
change-over lever 11. By Swinging the change-over 
lever it to stair travel, that part of the gearing 110 
which is illustrated in detail in FIGS. 16 and 17 is first 
altered. Each part of the shaft 157 carries a gear 148 
fixedly mounted thereon in the vicinity of the associated 
chain wheel 133. Each chain wheel 133 is provided 
with a toothed hub or gear 147 on that side which faces 
the associated gear 148. For the “road travel” position 
of the gearing, the gear 147 and the associated gear 148 
are interconnected by a gear 145 mounted in such man 
ner that it can be lifted away, so that when the shaft 
157 is driven in the manner described above this driving 
movement is transmitted by the gear 48 through the 
connecting gear 145 to the gear 147 and thereby to the 
associated chain wheel 133. A further gear 146 is pro 
vided in the part 1:2 of the gearing for drivingly connect 
ing the gears 148 only for staircase travel so that there 
is no connection between the shafts 157, and 57 dur 
ing road travel and the two sides of the vehicle can be 
driven independently of one another. 
The gears 145 and 46 are mounted on a pivotally 

two-armed lever 186 (FIG. 16) carrying an armature 174 
arranged to be attracted by an electromagnet when the 
latter is energized to displace the lever 186 against the ef 
fect of a spring i72 from one end position to another. 
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During road travel, the electromagnet 175 is energized to 75 

3. O36 

8 
displace the lever 186 and bring the gears 145 into en 
gagement with the gears 147 and 148. 
On change-over to stair travel, the supply of current to 

the electromagnet 175 is interrupted and the spring 172 
moves the lever 186 to a position in which the gears 145 
are disengaged and the gear 146 comes into engagement 
with the gears 148 on the facing ends of the shaft parts 
157, and 157. In this way, a driving connection is es 
tablished between the two shaft parts 157, and 157R and 
the connection with the chain wheels 133 is broken, so 
that on rotation of the shaft parts i57, and 157R said 
chain wheel 133 remains at rest. 
When the vehicle travels on a staircase, the drive is pro 

vided by operation of the levers 109 and is transmitted 
through chain wheels 133 and 132 and the shaft parts 
157, and 157. Due to the changeover operation initi 
ated by means of the lever 11, worm shafts 135 and 
135R have respectively been brought into engagement 
with worm wheels 136, and 13.6R mounted respectively on 
the axles 3, and 3R. Each shaft part 157, and 157 car 
ries respectively a bevel gear 137, and 137 which are 
respectively arranged for engagement with bevel gears 
187 and 187R carried on the ends of the worm shafts 
135, and 135 for stair travel. In this way, the driving 
connection between the levers 109 and the driving axles 
3, and 3 which is operative when the vehicle travels on 
stairs is established, namely by way of the freewheel cou 
pling 113, the chain wheels 133, the chains 134, the chain 
wheels 132, the shafts 157, and 157, the bevel gears 
137, and 137, the bevel gears 187, and 187 and 
the worms 135 and the worm wheels 136. The po 
sition of the worm shafts 135, and 135 during road 
or stair travel is determined by electromagnets 167 
and 168, respectively. At the ends of the worm 
shafts 35 and 135 there are arranged respective 
armatures 17, which, on change-over to stair travel, are 
attracted by the then energized electromagnets 167 and 
168 respectively to displace the worm shafts 135 and 
135R and bring them into engagement with the bevel gears 
187, and 187. On change-over to road travel, the sup 
ply of current to the electromagnets 167 and 168 is inter 
rupted and a return spring 172 displace the worm shafts 
135, and 135 in the axial direction in such manner that 
they are brought out of engagement with the worm wheels 
136. At the same time, of course, the bevel gear 187 is 
likewise brought out of engagement with the bevel gear 
137. The worm shafts 135, and 135 are each supported 
in a bearing 173 (FIG. 19). 
As already mentioned, it is intended to maintain the 

patient's seat substantially horizontal by means of a chain 
15 attached at its ends to the tubular frame 100 and 

which ruins over chain wheel 141 and under chain wheel 
142 mounted on the chair 101. A gear shaft 151 is pro 
vided for driving the chain wheel 141 and, thus, for the 
adjustment of the chair when the carriage is in an in 
clined position. The chain wheels 141 on the two sides 
of the vehicle are interconnected by a shaft 114 carrying 
a worm wheel 140. One end of the gear shaft 15 indi 
cated at 139, 140 is toothed and meshes with the worm 
wheel 140. An armature 29 is carried on the gear shaft 
151 and is displaceable according to the attitude of the 
chair by one of three electromagnets 24 (FIG. 19), 26 
and 28 (FIG. 15) arranged around the gear shaft 15. 
The three electromagnets are energized, in the same way 
as that described in connection with the embodiment of 
FiG. 9, by way of mercury switches 23, 25 and 27 arranged 
on the chair. The gear shaft 151 is supported for hori 
Zontal displacement in a plane bearing 108. At that end 
of the shaft 5i which is remote from the toothed end 
139 there is arranged a bevel gear 188 which, depending 
on the energization of the electromagnets 24, 26 or 28, is 
brought into engagement with the bevel gear 137 or with 
another bevel gear 189 arranged on the shaft 157 or is 
held in a neutral position between these bevel gears. 
When the patient's chair is inclined to the horizontal, 
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the bevel gear 188 is in mesh with the bevel gear 137, 
or the bevel gear 189, and the driving force exerted on 
the shaft 157, is also transmitted to the gear shaft 15 and 
thereby to the shaft 114 and to the chain wheels 141 to 
return the chair to the horizontal position. When the 
horizontal position is attained, the supply of current to 
the electromagnet 26 or 28 is cut off and the electromag 
net 24 is energized. During the swinging movements of 
the shaft 151, the toothed end 139 thereof remains at rest 
and is supported by a bearing 152, the shaft 5i bein 
pivoted about a universal joint 138. 
- A further feature of the embodiment illustrated in 
FIGS. 10 to 21 resides in that, when the vehicle is traveling 
on a staircase extending in the form of an arc, it adjusts 
itself automatically to traveling along a curve. To this 
end, feelers 161 and 162 for one side of the carriage, and 
163 and 164 for the other side are provided at those 
points of the carriage frame (as by brackets 1618 and 
163a shown in FIG. 10) which would first contact the 
steps during upward or downward travel. The action of 
these feelers is best explained in connection with the con 
trol circuit illustrated in FIG. 18. This control circuit is 
supplied by a battery 22. Before commencement of the 
stair travel, the control circuit must be cut in by means 
of a main switch 20 and the functioning capacity of the 
control system is then indicated by a pilot lamp 2i. The 
change-over lever 111 for road and stair travel acts on a 
switch 153 which bridges contacts 189 in the case of stair 
travel and contacts 199 in the case of road travel. If the 
'switch 153 is in the road travel position (bridging con 
tacts 190), the circuit is closed only by way of the mag 
net 175 which effects the change-over of the part 112 of 
the gearing which has been described in connection with 
FIG. 16. The drive becomes operative by way of the 
chain wheels 133' and 132'. All the other electromag 
nets have been released and the bevel gears 187 and 188 
are disengaged from the bevel gears 137. 
On change-over to stair travel the contacts 189 are 

bridged and the magnet 175 is released, since the circuit 
- thereto is broken. The change-over of the gearing 112 
is effected by the spring 172 (FIG. 16). Control circuit 
current is supplied to the magnets 67 and 68 through 
the closed contacts associated with the relays 165 and 166 
so that the armatures 17 at the ends of the worm shafts 
135, and 35E are attracted. In this way, the worm 
shafts are brought into engagements with the worm 
wheels 36 and the bevel gears 37 with the bevel gears 
137. The drive is now carried out in the manner al 
ready described with a low transmission ratio by way of 
the worm shaft 35 and the worm wheel i36, while the 
chain wheels 33' freely rotatable on the shaft parts 157, 
and 57R, remain at rest. 

If the vehicle traveling on the staircase arrives at a 
twisting or winding section thereof, then that feeler 5, 
162, 163 or 164 which is located on the inside of the bend 
naturally strikes against the next higher step of the stair 
case during the climbing or descending action closes its 
respective switch 161, 162, 163 or 64 as the case may 
be. In this way, according to the side of the vehicle and 
according to whether it is traveling up or down, the relay 
165 is energized by one of the feelers, for example 16, 
and its normally closed contacts are opened. The hold 
ing magnet 167 is thereby released and the gearing com 
prising the bevel gear 187, the worm shaft 135 and the 
worm wheel 136 is put out of action on the particular 
side of the vehicle which is located on the inside, so that 
the entire driving force continues to be transmitted only 
to the endless track 2 located on the outside. In this 
way, the vehicle performs a swinging movement cor 
responding to the turn of the stairs until the feeler on the 
opposite side of the vehicle, for example 62, also comes 
into contact with the step of the staircase, so that the 
relay 166 is also energized. 

However, the holding magnet 68 is not released by 
opening of the normally closed contacts of the relay 166, 
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since this holding magnet is located in a closed circuit 
by way of the operating or normally open contacts of 
the relay 65. At the same time, the holding magnet 
167 is also again energized by closing of the operating 
or normally open contact in the relay 166, so that the 
driving connection previously broken is re-established. 

Thus, as regards the operation of the feelers when the 
vehicle is traveling on a winding staircase, it is imma 
terial whether both relays 65, A66 are energized or both 
are de-energized. 

In addition to the main switches, there is also provided 
in the above-described control circuit a switch 158 which 
co-operates with the horizontally displaceable seating 
plate 159 of the chair 101. This seating plate 159 can 
be drawn forward in order to make it easier for lame 
people to get into the bath chair. The seating plate 159 
is drawn forward to such an extent that the patient can 
take his seat on the seating plate without being impeded 
by the vehicle frame. Thereafter, the patient can push 
himself back with the seating plate, which is guided in 
suitable slides, as far as the chair back 180. Of course, 
with the seating plate drawn forward, the control circuit 
must not come into operation in any circumstances. For 
this reason, a switch 58 is mounted on the chair back 
and closes the control circuit only when the seating plate 
has been pushed back. 
The following supplement to the control circuits ac 

cording to FiGS. 9 and 18, which is not illustrated in 
the drawings, should also be mentioned. The foregoing 
description of these control circuits and the representa 
tion thereof in the drawings have been selected for up 
wardly directed travel on a staircase. Of course, in the 
case of downward travel, the magnets 24, 26 and 28 must 
be actuated in precisely the reverse sequence, so that any 
downwardly directed inclination of the platform or of 
the chair results in a correspondingly directed rotary 
movement of the shaft 151, i.e. a raising of the chair or 
of the platform. Thus, the magnets must be so con 
nected that, on downward travel, the shaft 5i is driven 
in precisely the opposite way to that in which it is driven 
on upward travel. Such an adjustment of the magnets 
can be produced by simple electrotechnical elements, such 
as relays, and a Switch designed for adjustment to up 
ward or downward travel. 
The examples of embodiment described show a manual 

drive of the vehicle, by the patient or sick person himself, 
that it either by way of a crank or by way of pivoting 
levers. Of course, it is also possible to carry out the 
entire drive of the vehicle when traveling on a staircase 
by means of an electric motor or some other driving 
assembly. - 

FIG. 20 shows a detail which can be employed in the 
It has been stated 

in connection with F.G. 15 that, during road travel, the 
Worm drive is put out of action by axial displacement of 
the worm shafts 35, and 135R. The detail according 
to FIG. 20 renders possible in this respect a modification 
in the form of a sliding coupling 264 at the ends of the 
divided worm shaft 135. Operation of the coupling is 
likewise effected by means of an electromagnet 168, on 
the one hand, and by a spring 72 on the other hand. 
The spring and the magnet armature are connected to 
an actuating fork 205 for the coupling. On change-over 
to stair travel, the armature of the magnet i68 is at 
tracted and the actuating fork 205 is swung in such man 
ner that the coupling parts 206 and 207 engage. In 
this way the driving connection for the worm wheel 136 
(see FIG. 15) is established. This form of a shift ele 
ment may also be employed for driving purposes in road 
travel by way of the chain drive according to FIG. 15. 
For example, on the ends of the shafts 3 and 3 there 
may be provided a coupling according to FIG. 20, one 
part of which is associated with the shaft and the other 
part with the chain wheel 32 on this shaft. 
There is a further possibility of employing the coupling 
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element shown in FIG. 20 for the drive of the shaft 151 
for adjusting the chair or the platform to the horizontal. 
Instead of the swingable shaft 5i, which is adjusted by 
magnets 24, 26 and 28 by means of the armatures 29 
(see FIG. 15), couplings can be provided in each in 
stance for the bevel gears. 137, and 89 on the shaft 157 
and are then actuated by means of magnets in the manner 
already described. Depending on whether the chair or 
the platform must be raised or lowered, either the bevel 
gear 137 or the bevel gear 189 is brought into engage 
ment with the bevel gear 188 arranged on the shaft 51 
or, in the normal position, none of the bevel gears is in 
driving connection. The magnets 24, 26 and 28 and 
the armature 29 can be dispensed with. 
FIG. 21 shows another example of embodiment of the 

invention in side view. For traveling on a level surface, 
for example a street or road, it is frequently advan 
tageous to use conventional wheels as moving means. 
In order to utilize this advantage, in the embodiment 
shown in FIG. 21 extendable wheels 208 and 299 are 
provided on both sides of the carriage. By means of a 
lever 210 which can be operated manually by the patient 
or sick person, these wheels can be extended downwardly 
relative to the chair and relative to the endless tracks, 
so that the tracks are raised with the carriage frame. 
The raised position of the wheel 4 and endless track 2 
are indicated in FIG. 21. The wheels 208 and 269 are 
mounted in each case by means of vertically displaceable 
sliding sleeves 211, 212 and 213 on the vertical supports 
214 and 215, respectively, of the chair. Only one slid 
ing sleeve 23 of sufficient guiding length is provided for 
the smaller rear wheel 209, while the larger driving wheel 
208 located at the front is held on the support 2:4 by 
means of two sliding sleeves 21i and 22 spaced from 
one another. The sliding sleeves 243 and 21 are inter 
connected by a rigid strut 214. Thus, this strut can be 
moved up and down at the same time. 

In the example illustrated, the extension or lowering 
of the wheels 288 and 209 is effected by means of a 
lifting lazy tongs 216. The ends of the arms of the 
tongs are pivotally attached at the lower and upper ends 
to further sliding sleeves 217, 218 and 219, 220. The 
sliding sleeves 217 and 218 at the upper end of the tongs 
216 are mounted to be slidable horizontally on a rigid 
transverse strut 22 of the chair, while the lower sleeves 
229 and 220 run on the vertically slidable connecting 
strut 24. 
The swinging movement of a pivotally mounted lever 

210 is transmitted by way of rigid arms 222 and 222' 
and by way of rods 223, 224 pivotally mounted at their 
ends to the sliding sleeves 27 and 213, in each instance 
in the form of a horizontal displacement. For a down 
wardly directed movement of the wheels 208 and 299, 
the sleeves 27 and 218 are drawn together on the strut 
22, so that the lazy tongs are extended. As a result, the 
connecting strut 2 i4, with the sliding sleeves 23 and 2, 
moves downwardly relative to the chair, whereby the 
wheels 208 and 209 are extended and the carriage is raised. 
On the raising of the wheels, a reverse movement takes 
place. 

In many cases, for example when moving through 
relatively narrow doorways, it is advantageous for the 
width of the vehicle to be variable. This possibility is 
provided in the example of embodiment according to 
FIG. 22, in which the two sides of the vehicle, i.e. the 
vehicle frames on both sides, are interconnected pref 
erably by two horizontal lazy tongs 225 disposed one 
above the other. Only one of the lazy tongs is visible in 
the plan view of FIG. 22. The rearwardly extending 
ends of the arms 226 and 227 of the lazy tongs are piv 
otally attached to the vertical supports 215 (see FIG. 21) 
of the chair. The forwardly extending ends of the lazy 
tongs are mounted to be horizontally displaceable by 
means of sliding sleeves 228 and 229 on transverse struts 
230 and 231, respectively. The last-mentioned transverse 
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strut 231 of the chair is associated with the lower lazy 
tongs 232 (not shown in FIG. 22). The movement of 
the lazy tongs and, thus, the change in the width of the 
vehicle can likewise be effected by the patient himself, 
namely by means of a suitable lever which is not shown 
in detail in the drawings. The advantage of the 
horizontal lazy tongs resides in that the seat heights 
of the chair are maintained when the width of the vehicle 
is changed, whereas in the methods of adjusting the width 
of invalid chairs by using vertical Jazy tongs which have 
been customarily employed heretofore, the patient or 
invalid was obliged to leave the chair because of the 
change in height. 

It has already been stated above that the drive is 
intended to be performed on both sides of the carriage 
when it is traveling on a staircase. For this reason, the 
gearing employed must have a through driving axle. In 
the case of the embodiment of the gearing illustrated in 
FIG. 15, this axle is the axle 157. In order nevertheless 
to enable the width of the vehicle to be altered by means 
of the horizontal lazy tongs, according to a further feature 
of the invention it is proposed to provide the through 
driving shafts with a universal joint at suitable points. 

In the embodiment shown in FIGS. 21 and 22, the 
drive of the front road wheels 208 can likewise, be carried 
out by means of hand levers 109 by way of freewheel 
couplings 13, the movements of which are transmitted 
directly to the road wheels 208 by way of chains 233. 

I claim: 
1. An invalid carriage adapted to move up and down 

a set of stairs, said carriage comprising a platform, end 
less tracks positioned on two sides of said platform, 
a set of track-guiding wheels for each of said tracks, said 
set of wheels comprising a first wheel including means for 
pivotally supporting one end of Said platform, a second 
wheel positioned rearwardly of said first wheel, means 
connected to said second wheel for supporting the other 
end of said platform in substantially horizontal position 
while said carriage is moving on said stairs, a third wheel 
positioned forwardly and upwardly of said first wheel, 
said first, second and third wheels being in fixed position 
relative to each other during travel of said carriage, means 
for supporting each of said tracks between said first and 
third wheel whereby said tracks engage the corner of 
a step without any substantial deformation of the tracks, 
a fourth wheel in each of said sets of wheels, said fourth 
wheel being mounted for radial displacement, and spring 
means for urging said fourth wheel into engagement with 
its associated track, to thereby maintain the tension of 
said track substantially constant. 

2. The invalid carriage of claim including a separate 
frame for each of said sets of wheels, said wheels being 
mounted on each of Said frames, said frames being 
adapted to displace said wheels, relative to each other, 
to reduce the forward displacement of said third wheel 
relative to said first wheel, while maintaining the sum of 
the spacings between the axes of adjacent wheels sub 
stantially constant, to thereby permit said carriage to be 
folded for occupying less floor space while being stored 
while at the same time maintaining tension on said tracks. 

3. An invalid carriage comprising a platform, one end 
less track only positioned on two sides of said platform, 
a set of track guiding wheels for each of said tracks, said 
set of wheels comprising a first wheel, a second wheel 
positioned rearwardly of said first wheel, a third wheel 
positioned forwardly and upwardly of said first wheel, 
and a fourth spring-biased track tensioning wheel, means 
for pivotably connecting said platform to said first wheels, 
whereby said platform is supported by said first wheels and 
is rotatable about an axis substantially parallel to the 
axis of rotation of said first wheels, extensible means 
for supporting said platform on said second wheels and 
being operable to angularly displace said platform about 
its axis, and means for Supporting each of said tracks 
between said first and third wheels, 
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4. The invalid carriage of claim 3 including electro 

magnetic means for controlling said extensible means, and 
switch means, mounted on said platform and responsive 
to the angular displacement of said platform, for operat 
ing said electromagnetic means in opposition to the angu 
lar displacement of said platform. ..., . . . . 
; : 5. The invalid carriage of claim 4, said electromagnetic 
means comprises first and second electromagnets for in 
creasing or reducing the length of said extensible means, 
a third electromagnet for stopping the movement of 
said extensible means, and separate switches mounted on 
said platform, for each of said electromagnets, said 
switches being responsive to the angular displacement of 
said platform for energizing one of said electromagnets. 

6. An invalid carriage comprising a platform, one end 
less track only positioned on two sides of said platform, 
a set of track guiding wheels for each of said tracks, each 
of said sets of wheels comprising a first platform support 
ing wheel, a second platform supporting wheel positioned 
rearwardly of said first wheel, a third wheel positioned 
forwardly and upwardly of said first wheel, and a fourth 
spring-biased track tensioning wheel, said first, second 
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and third wheels being mounted in fixed positions rela 
tive to each other, during the travel of said carriage, 
whereby the angle of inclination of said track, between 
said first and third wheels, relative to the surface support 
ing said first and second wheels, is an acute angle, which 
is less than the angle of inclination of a staircase capable 
of being mounted by said carriage, a pivotable connec 
tion between said platform and said first wheels for per 
mitting angular displacement of said carriage about an 
axis substantially parallel to the axis of rotation of said 
first wheels, means for angularly displacing said plat 
form about its axis and for supporting said platform in 
a selected angular position, and means for supporting 
each of said tracks between said first and third wheels. 

7. An invalid carriage comprising a platform, endless 
tracks positioned on two sides of said platform, a set of 
track guiding wheels for each of said tracks, said set of 
track guiding wheels comprising a first platform sup 
porting wheel, a second platform supporting wheel posi 
tioned rearwardly of said first wheel, and a third wheel 
positioned forwardly and upwardly of said first wheel, a 
frame for connecting said wheels and for maintaining 
said wheels in a fixed relative position, during the travel 
of said carriage, means for supporting said tracks be 
tween said first and third wheels, and separate lifting 
means associated with each of said tracks, said lifting 
means being adapted to relieve the load on one of said 
associated tracks for reducing the driving effect of said 
one track while the other of said tracks is down in the 
operating position to thereby cause the carriage to turn. 

8. The invalid carriage of claim 7 wherein said lifting 
means comprises a rigid frame carrying a rotary buffer 
adapted to engage the ground, and a turning roller adapted 
to engage the ground upon operation of said lifting 
means. 

9. An invalid carriage comprising a platform, one end 
less track only positioned on two sides of said platform, 
a set of track guiding wheels for each of said tracks, said 
set of track guiding wheels comprising a first platform 
Supporting wheel, a second platform supporting wheel 
positioned rearwardly of said first wheel, a third wheel 
positioned upwardly of said first wheel, and, during stair 
travel, being positioned forwardly of said first wheel, and 
a fourth spring-biased track tensioning wheel separate 
manually operable driving levers positioned on each side 
of said platform, and free-wheel coupling for connecting 
each of said levers to said first wheels. 

10. An invalid carriage comprising a platform, end 
less tracks positioned on two sides of said platform, a 
set of track guiding wheels for each of said tracks, said 
set of wheels comprising at least a first platform support 
ing wheel, a second platform supporting wheel positioned 
rearwardly of said first wheel, a third wheel disposed up 
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• 4. 
wardly of said first wheel, and, during stair travel, being 
positioned forwardly of said first wheel, and a fourth 
spring-biased track tensioning wheel, manually operable 
means for driving one of said first and second wheels in 
each of said sets, gearing for drivingly connecting said 
manually operable means to said one of said first and 
second wheels, and means for varying the transmission 
ratio of said gearing. 

11. An invalid carriage comprising a chair, endless 
tracks positioned on two sides of said chair, a set of track 
guiding wheels for each of said tracks, said set of wheels 
including a first chair supporting wheel, a second chair 
supporting wheel positioned rearwardly of said first 
wheel, and a third wheel positioned upwardly of said 
first wheel, and, during stair. travel, being positioned for 
wardly of said first wheel, means for driving one of said 
first and second wheels, gear means associated with each 
of said tracks and being operable to transmit the drive 
from said driving means to said one of said first and sec 
ond wheels, an electrical control circuit for causing said 
gear means to become inoperative, and a plurality of 
feeler members mounted on said carriage and being re 
sponsive to engagement thereof with a solid surface, 
whereby said control circuit and said gear means disen 
gage the drive from one of said tracks. 

12. An invalid carriage comprising a chair, one end 
less track only postitioned on two sides of said chair, a 
set of track guiding wheels for each of said tracks, said 
set of wheels including a first chair supporting wheel, a 
second chair supporting wheel positioned rearwardly of 
said first wheel, a third wheel positioned upwardly of 
said first wheel and, during stair travel, being positioned 
forwardly of said first wheel, and a fourth spring-biased 
track tensioning wheel, means for driving said wheels, 
gear means associated with each of said tracks and being 
adapted to transmit the drive from said driving means 
to said wheels, an electrical control circuit for causing 
said gear means to assume a non-drive condition, a seat 
member displaceable relative to the main portion of said 
chair, and switch means incorporated within said elec 
trical control circuit to prevent transmission of drive to 
said tracks when said seat is displaced from a predeter 
mined position. 

13. An invalid carriage adapted to move up and down 
a set of stairs, said carriage comprising a platform, end 
less tracks positioned on two sides of said platform, a 
frame for each of said tracks, a set of track guiding wheels 
associated with each of said tracks, said set of wheels 
comprising a first wheel including means for pivotally 
Supporting one end of said platform, a second wheel posi 
tioned rearwardly of said first wheel, means connected 
to said second wheel for supporting the other end of 
Said platform in Substantially horizontal position while 
said carriage is moving on said stairs, a third wheel dis 
posed forwardly and upwardly of said first wheel, and a 
fourth spring-loaded track tensioning wheel, said frame 
being adjustable from one configuration in which said 
third wheel is disposed forwardly of said first wheel for 
stair travel to a second configuration in which said third 
wheel is positioned less forwardly of said first wheel for 
level travel, whereby said carriage occupies a reduced 
floor space when said frame is in said second configura 
tion, in both of said configurations, the distances between 
adjacent wheels in a set is maintained substantially con 
stant, and means for supporting each of said tracks be 
tween said first and third wheels whereby during stair 
travel said tracks engage the corner of a step without 
any substantial deformation of the tracks. 

14. An invalid carriage adapted to move up and down 
a set of stairs, said carriage comprising a chair, endless 
tracks positioned on two sides of said chair, a set of track 
guiding wheels for each of said tracks, said set of wheels 
comprising a first wheel including means for pivotally 
supporting one end of said chair, a second wheel posi 
tioned rearwardly of said first wheel, means connected 
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to said second wheel for supporting the other end of said 
chair for maintaining it in substantially horizontal posi 
tion while said carriage is moving on said stairs, a third 
wheel positioned upwardly of said first wheel, and a 
fourth spring-loaded wheel in engagement with an asso 
ciated track for maintaining it in tension, a separate artic 
ulated frame for carrying each of said sets of wheels and 
being adapted to have a first configuration in which the 
third wheel is disposed forwardly of said first wheel and 
a second configuration in which said third wheel is dis 
posed less forwardly of said first wheel, and the spacing 
between said first and second wheels being reduced, the 
sum of the distances between adjacent wheels being sub 
stantially the same for both configurations of said frames. 
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